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preface 


(i) 


Foi aeons man has relied upon natural products 
as a prime source of food, medicine and materials for 
shelter and construction. The amazing diversity and 
complexity in chemical nature of plant products together 
v-7ith the tiresome operations involved in the isolation 
of pure compounds from very complex mixtures of closely 
related and unrelated compounds, often present in 
insignificant amounts, had been a major obstacle in the 
progress of plant chemistry. Despite all these 
difficulties, considerable amount of work recently done 
on plant products, has resulted in a series of achievements, 
in isolation, identification and total synthesis of a 
variety of complex natural products, such as, alkaloids, 
carbohydrates, terpenes, flavonoids, steroids, colouring 
matters, fats and related compounds, the chemistry of 
which had defied elucidation for a considerable time. 

The tremendous sophistication introduced during the 
last few years in techniques of isolation, identification 
and structural elucidation now makes it possible to know 
the structures of new biologically active natural 
products in a relatively short time. Many novel 
structural types possessing biological activity have 
been obtained in recent years fron the plants which have 
greatly increased the potential leads coming from these 
sources. The chemistry of natural products is becoming 
more and more closely involved v/ith biology and life 


(ii) 


processes particularly during the last few decades and 
the area of biosynthesis has seen unparalleled advances. 

Efforts in the past have resulted in the discovery 
of many drugs or plant origin. One of the most 
interesting achievements of 19th and 20th century chemists 
was to isolate the active principle from a number of 
vegetable drugs, such as morphine^ from Papave r somniferurn 

/ quinine^ from Chinchona o fficinalis 
/ resperine^ from Rauwolfia se rpentina 
Benth. ( Agocxanaceae ) . - s an tonin ^ from Artemisia maritime 

. etc. Panax ginseng ^ C.A.Mev (Arialiaceae) 
is the most described saponin containing plant. Its roots 
under the name 'Ginseng* are commonly used in Western and 
Chinese medicine. Numerous saponins, named ginsenosides , 
have been isolated and some of them show the antifatigue 
activity of the original plant extract. 

Glycosides are the most widely distributed compounds 
in the plant kingdom. The group of glycosides^ like 
s ini grin from Brassica nigra Koch, ( Cruciferae ) and 
sinalbin from Siflapis alba L, ( Cruciferae ) yield the 
essential oils containing sulphur compounds which are 
irritant in their action and are harmful. Glycosides 
having direct action on the heart of peripheral circulation 
are classified as cardiac glycosides. Those having 
direct action on animals are digitoxin”^ from Digitalis lanata 
Ehrh. (^c £ophulariaceae ) , strophanthin® from 
^i£ 22 il§S(Sits kombe Oliv, ( Apocyanaceae ) and thevetin^ 



Leq'uininosae which 


hey are of economic 


es. Rutin, a well known 


raveolens Linn 


Koike, working on the diuretic action of flavonoids 
showed that the potency was increased with the niomber of 
hydroxyl groups. In addition, the flavone alvcosides 


quercitrin and myricitrin 


Iso found to have diuretic 


X0l.a.cxon of tlioijr stzriict\iir0 with 3 .ctivity« TI10 ciisoxrcioirs 

caused by nutritional deficiency and stress in laboratory 
animals were prevented or minimised by the addition of 
queretin or rutin in the vitamin deficient diet.^^ Abrose 
et al^^ have reported the beneficial effects of quercitrin 
in frostbite, Flavonoids are reported to be eerdiee 


(iv) 

stimulants and vast constrictors. They seem, to be 

absorbed in the intestinal canal and excreted unchanged 

in tne urine and bile. Sokoray and Csimmer^"^ found that 

qaercitrin caused fall in blc-.-'d pressure and damaged the 

kidney and mesenteric vessels. The affect of flavonoids 

on such clinical conditions as hypertension, diabetes, 

ihcsumatic fever, arthritis and pregnancy have also been 
1 8 

studied, Chrysin and Galangin v/ere found considerably 
toxic to the insects while the flavones with more hydroxyl 
groups were only having mild action. In contrast the 
methoxy compounds were far more toxic than the hydroxy 
flavones* However^ these flavonoid compounds are 

virtually nontoxic in higher animals, The flavonoids 
and related compounds are found to exhibit photodynamic 
activity as shown by karanj oil from Ponqamia glabra Vent, 
(Leguminosae) containing the furano flavone, karanjin.^^ 

The occurrence of chrysoeriol^^ is of biogenetic interest 
and its presence is attributed to the seasonal variation 
in the biosynthesis of flavonoids as reported earlier^"^ 
in the case of Pyrus species Linn, (Rosaceae) . The 
flavone constituents can be of much greater significance 
in aiding the differentiation of species which are otherwise 
morphologically and anatomically difficult to distinguish. 
The flavonoids which are comparatively easy to demonstrate 
can act as indicators* 



The sterols are neutral and comparatively stable 


suDstanccS/ V'/hich occur partly in free condition and partly 
esterified uith higher fatty acids. They are regular 
constituents Oj. animal and plant fa.ts» Sitosterols arc the 
most a.bundont a.nd v'/iddy distributed of plant sterols but 
they occiir as ver]^-^ complex mixtures. ^ -sitosterol is the 
most common amongst the sitosterols occuring in plants and 
has been isolated in more or loss pure form from a number 
of sources like cotton seed oil^'"’, Calyai^anthus oil^^, wheat 
germ oil and crepe rubber besides a number of other 
plants. 

Free sugars and cyclitols are common constituents in 
most of the plants. It has been reported that cyclitols like 
meso— inositol ^ pinitol possess growth promoting activity^^. 
Long chain alcohols” like triacontanol were also found to 
increase percent dry v/eight and percentage nitrogen (dry 
weight basis of leaves) in sweet potatoes. 

In addition, the knowledge of chemical constituents 
or plants has been of considerable value in revealing new 
sources of economic material (examples, perfumes, oils, 
gums, tannins, dyes, etc.) or in providing raw materials 

for the synthesis of complex molecules of potential interest 
to drug industry. 

There are numerous reasons, why plant chemists 
investigate plants for their constituents. Firstly, one can 
consider that purely scientific curiosity has motivated 
investigations v/hich may possibly have been undertaken 


some 


(vi) 

because the plant had not previously been investigated. 

More cominon plants have been investigated for specific 
classes of constituents, such as terpenes, alkaloids or 
flavonoids or they may have been examined as part of a 
chernotaxonomic study in which rela.tionships betv/een plants 
are assessed on the basis of chemical constituents. Whatever 
be txie reasons for examining the plant initially, it may 
follov/ that js.ol..tocl constituents are tested for biological 
activity although this is not, always the case. 

Another important reason for the chemical investigation 
of plants is that the same plant growing in different parts 
Oi. the countr^r may synthesise different , constituents in 
varying proportions which could obviously have a significant 
biological activity. 

Such investigations have other advantages as well and 
are likely to lead not only to the discovery of now 
biologically active compounds and products of economic 
importance but also the uncovering of new types of biologicall], 
active chemical structure which surpass the wildest 
imagination of synthetic chemists and these molecules can 
serve as templates for the development of new drugs, 

India has been endowed with a rich and varied floral 
wealth due to extreme climatic and geographical variations 
available rn the country. In temperate countries the 
maintenance of an adequate proportion of legumes plays an 
important part in the development of good pastures. 


The 


(vii) 


advantages to bo gained by growing grasses and leg-umcs in 
associatj.on are three fold; firstly legimes add nitx'ogen 
to the soil, secondly they supply a more balanced food, 
thirdly they increase the yield and nutritive value of 
grasses growing in association. For these reasons, legumes 
appear to be a very desirable component of tropical grasslands 
as '/ell, Thougii a number of species have been recorded as 
occuring in Indian Grasslands,, unf ortunatoly none of them 
occur naturally in such large numbers as to give the advantages 
mentioned above. Usually the grasses constitue 99% of species 
of forage value on our grassland. It is therefore, necessary 
to find ways and means of increasing the proportion of forage 
legumes on our grassland, 

Bundelkhand region is quite rich in its unexplored floral 
wealth, A wide variety of plants, bushes and trees are 
available v/hich have not bean studied for their chemical 
constituents, biological activity and for the economic 
exploitation. Owing to the vast and varied flora many of 
these could be profitably utilised for livestock feeding as 
regalar feed only if their nutritive value, palatability and 
toxic constituents are l-cnown. Seveiral such plants might 
contain deleterious constituents, v/hich could render them 
unfit for livestock feeding but in many such cases the 
toxic substances could be eliminated by simple physico-chemical 
techniques, thereby, making them suitable for consumption 
by the livestock. Recent investigations of the Indian 
Grassland and fodder Research Institute have shown that some of 


(viii) 


these are quite promising and may have potential use in 
agriculture and livestock productivity. 

The present investigation is confined on the three 
plants ylz . Alysicarpu s longifolius Wright and Arn. 

^ ' Alysicarpus bupl eur i f ol i us DC and Lindenbergia 
H^ticacf oli a Lohm. ( Scrophu l ariaceae ) , found in the 

Bundelkhand region. First tv?o are reported to bo 
nonconventional forage^ ^ legumes and are medicinally 
important. The third plant is a local weed and toxic to 
livestock though described as medicinally useful. 

Modern instr\mental techniques play a very important 
role in the chemical investigation of natural plant products. 
A brief and relevant account of some of the modern techniques 
used in the present investigation is given below. 

Mass spectroscopy is a well established and an 
essential analytical tool in the structure elucidation of 
unknown natural products. Rapid developments in the 
technique of ionisation have resulted in a variety of V7ays 
in v/hich ions can be generated from an organic compo'und,^^ 

Of all the methods so far used the conventional electron 
impact ionisation is far the most common. However, certain 
compounds do not give peaks corresponding to molecular 
ions in their electron impact mass spectra and thus 
molecular weight information is not obtainable in such 
cases. The advent of chemical ionisation mass spectroscopy 
has partly solved tliis problem."^' Similarly the emergence 


Hi 


of field ionisation and field desorption mass spectrosopy 
has facilitated the analysis of complex mixtures® without 
prior separation and tl-iermally labile and nonvolalOila 
samples such as glycosides could be studied v./ithout 

derivatisation. 

As in case or hydrocarbons/ the electron impact mass 

spectra shows the presence of peaks at 14 mass intervals 

due to ions. ' The molecular ions are of very low 

abundance. The pi'esence of oxygen in an aliphatic compound 

(eg, alcohol) is indicated by the presence of a series of 

ions corresponding to tho formula * Aliphatic 

alcohols produce spectra resembling that of hydrocarbons 

due to the loss of water resulting in the formation of an 

olefin. Hence, apart from C lit . , C H. ^O"'' series 

n 2n+l' n 2n+l 

-{- . -f- 

®n^2n '®n^2n-l of ions are also seen. Hov^ever, 

the chemical ionisation, field ionisation and field 

desorption mass spectra of thefre compounds produce peaks 
due to (M-H) , M or (M+H) and thus help in finding out 

the molecular weight of these compounds. 

The application of nuclear magnetic resonance 
spectroscopy is also v/ell established. It is today 
accepted as one of the most pov/erful physical methods 
^•'^^ilO'hle to the chemist and is considered to be an essential 
technique for structure elucidation of unknown organic 
compounds. 

Investigations into many branches of chemistry and 
physics rely to ah considerable extent on the analysis of 


■ 
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absorption spectra in the ultraviolet region. In practice, 
it is for the most part limited to conjugated system. There 
is however , an advantage to the selectivity of ultraviolet 
absorption. Characteristic groups may be recognised in 
molecule>s or ;viaely varying complexities. It is 'widely used 
in the study of natural products. Infrared radiations 
refer broadly to that part of the electromagnetic spectrum 
between the visible and the microv/ave region. The 
ordinary infrared region extends from 2.5 to 154^ 

(4000 to 667 cm" ), the region from 0.5 to 2.5 
(12^500 to 4000 cm ) is near infrared and the region 
from 15 to 200 J 4 (667 to 50 cm is far infrared^ The 
functional group present in a molecule have characteristic 
absorption bands and the^'e bands are quite informative 
in the structure elucidation of th^ e compounds# 

Gas chromatography'^'"^ is one of tlie most powerful 
aeparation^ identification and^determination' itool available 
today# The distribution process effecting a GLC separation 
is the partition of the solute between a stationary liquid 
and a mobile gas# A sample mixture on to the GLC column is 
swept by a carrier gas and after passing through the column 
the components emerge one after the other# It is widely 
used for the analysis of enormously complicated mixtures^^ 
of organic compounds like hydrocarbons # alcohols esters etc# 

A recent advancement of GLC is the introduction of high 
pressure liquid chromatography xfherein the separation is 
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■ ciu cuiijjient; temperatures 
can be chromatographed 
polymer.Lc samples car> 


Oi immense value in the 


deals with the chemical inv 
—lY.sicargi^ i2ll2if2l.ius . The hexane fracti 
contained a homologous series of n 


e sugars and 


lonqifoiins 

resembles palm oil. It 


in palmitic 


conjugated di 
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CHAPTER-I 


the chemical investigation of 

S I C ARPU S LONGIFOLIUS VIRIGHT & ARN. 


INTRODUCTION 


Wright and Arn. (Legurninosae) 
Jangli gailia, Motha dampta, Guj aratl ; Dhodasamarvo . 
loc^: Girgaua) belongs to one of the ten knovm species of 
genus Alysi carpus . 


Distributions 


Pound throughout the plains of India and Ceylon, 


Botanical description a nd usess 

A glabrous, terete, slightly striate herb? leaves 
1-foliate, shortly petioled, subcordate, mucronate, hairy 
on the veins beneath, stipules large scarious? flowers in 
long densely spicate racemes, appressed to the finely hairy 
rachis? bracts large and conspicuous, caducous; calyx 
pubescent, teeth much larger than the funnel shaped plicate 
tube; pods shortly stalked, apiculate joints 4-6 glabrous, 

Sorae of the sister species of genus Alysi carpus like 

Law. A.rugo^ DC. and A. lonqifolius Wright & Am 
are good pasture legumes. The roots of A. lonqifolius ' 
have been reported to be used as substitute for liquoricef®"^^ 

PREVIOUS WORK ; 

The literature survey has revealed that the plants of 

this genus are almost phytochemically unexplored. 

50 

lag - inalis has been reported to contain carotene and 
vitamin C. Proximate analysis and the seasonal variations 
of crude protein, ash, dry matter in the leaves of A. ruqosus 
have been described by Indian workers 












PRESENT WORK 


plant of Bundelkhand 


The combined extract was 


soluble fractions. Each fraction \<ra.s investigated in 
detail* The colxomn chromatography of these fractions 


over silica gel follox\red by preparative TLC 
following substances as shown in Table-1, 


Molecular 

formula 


Myricyl 


alcohol 




. 

bi® iName or Con 

stituents 

Molecular 


No, 


formula 


4. Substance D J 

B -sitosterol 


n 

• 7 


29 50 

136-37 

5 . Substance E j 

B-sitosterol 

^31^52°2 

128-29'° 


acetate 



6. Substance F 

Phegopolin 

'^2 2^’^2 2°10 

203-4° 

7 . Substance G 

Rutin 

^27^'^30°16 

189-90° 

8, Substance H 

Quercetin 

^21^20°11 

222-25° 


7 -O-rhamno s i de 



9, Substance I 

Chrysoeriol 

^2Ao°10 

, 


7-0-xyloside 



10. Substance J 

Pinitol 

^7^1 4°6 

186-87° 

11, Substance K 

Kaempf erol 

‘^26^28°14 

237° (dec) 


3~0-xyloside- 




7 -O-rhamn os i de 



12, Free sugars 




a) 

Glucose 



b) 

Xylose 





RESULTS AND DISCUSSION 


m.p, 65~67*^. Obtained as vxaxy flakes/ ^^ 7 hich 
crystallised from benzene as colourless microcrystalline 
solid, GLC analysis shov.;ed it to be a mixture of mainly 
seven components (Fig.l). The IR spectrum of substance A 
shov/ed bands only for C-H stretching and C-H bending 
vibrations suggesting it to be hydrocarbons^^ (Pig.2). 

The electron impact mass spectrum (SIMS) shov/ed a series 
of peaks at odd mass corresponding to C . ions and 
prominent even mass ion peaks at m/z 380, 390, 408, 422, 

436, 450 and 464 (Pig,3) , This further showed that 
substance A is a mixture of seven straight chain 
hydrocarbons. As field ionisation mass spectrum (PIMS) 
give only molecular ions with little or no fragmentation 
the FI spectrum of substance A (Fig.4) was obtained to 
confirm, the molecular weights and thus the identity of the 
components. Peaks at m/z 380, 394, 408, 422, 436, 450 and 
464 were observed, thus confirming the molecular weights 
of the components. Thus substance A ivas identified as a 
mixture of the following hydro carbons l.e. heptacosane (l) 

octacosane (2) , nonacosane (3) , triacontane (4) , 
hentriacontane (5), dotriacontane (6) and tri triacontane (7), 
The approximate percentage composition of the mixture as 
found from GLC and PIMS data is presented in Table-2, 



V-iONVlSartS dO 319 

(sstnuM) 3Hli NOI1N3 






WAVtlEFiOTH IN MERGES 



iNjTC 


NO($9W»jV»i iN3Di3<J 


SPECTRUM 






Table- 2 


n..p. /^-/p , Obtained as a white solid from 
acetone. It was assigned the molecular formula 
on the basis of its elemental analysis. The I R spectrum 
(Pig. 5) was suggestive of its aliphatic nature and showed 
an intense band at 1730 cm~Vindicating the presence of a 
carbonyl group. The NMR spectrum supported its straight 
chain nature. In its NMR spectrum (Pig. 6 ) the two terminal 
methyl protons appeared as a deformed triplet at ^0,85 and 
feo.65. A singlet integrating for 90 protons at 6 1 . 20 was 
due to the presence of -(CH^) ^ 5 - chain. The two triplets 
characteristic of methylene protons attached to oxygen atom 
( -OCH^-) and to carbonyl group (-CH^-CO) appeared at 

03,80 and 82.86 respectively. The mass spectrum (Fig.7) 
showed a molecular ion peak at m/z 732 and a series of 


Peak 

GLC DATA 

% 

PIMS DATA 

N 0 0 % 

Molecular Wt. 

1 

2.1 

1.3 

380 

2 

2.8 

1.8 

394 

3 

25.6 

16.5 

408 

4. 

2.1 

2.3 

422 

5 

55.8 

62.6 

436 

6 

1.9 

4,5 

450 

7 

9.5 

10.9 

464 






WSSWWitt lH33M3d 
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'.4i;u 




PPM(T) 



F tG - 6 NMR SPECTRUM OF SUBSTANCE -B 







peaks corresponding to and ions suggesting 

it to be a long chain aliphatic compound. 

The substance B v;as identified as an ester by its 

alkaline hydrolysis vdiich yielded two products (9) and (10) 

characterised as camaubyl alcohol (Me (CH 2 ) 23_CH20H) , m.p. 

68 ° (MeOH) vond cerotic acid (Me (GH 2 ) 25 CO 2 H) , m.p. IS-ie^ 

(ethyl acetate) respectively by comparison v^ith their 

authentic samples. The substance B was thus identified 

58 

as carnaubyl cerotate (8) and its physico-chemical data 
coi'responded to the reported values in the literature. 


.^-^^stance C: m.p. 85-86'^, Crystallised from benzene. It 

was analysed for '^ 30 ^ 52 ®* appearance of bands at 

•*1 

3448 and 1053 cm in its IR spectrum indicated the presence 
of hydroxy function. The long chain aliphatic nature in 
substance C was evident from its spectroscopic studies* 

The fragmentation pattern obtained by mass spectral study 
showed a series of odd mass ions corresponding to ^ 3 Q^ 2 n 1 
and Cj^^2n+1^ (Pig, 8 ), The prominent even mass ion peak 
at m/z 420 might be due to the olefin produced by the 
'dehydration of alcohol. The chemical ionisation mass 
spectrum (CIMS) (Pig. 9) of substance C showed peaks at 
m/z 421 and 437 which corresponded to (M+H-H 20 )'^ and (M-H) 
respectively. Hence the molecular weight of substance C 
appears to be 438, Pinally the molecular Wt. was confirmed 
by field desorption mass spectrum (PDMS), The NMR spectrum 
(Pig.lO) showed a triplet at 6 0.89 for one terminal methyl 
group and a broad singlet at ^ 1 , 20 integrating f or 56 protor 






-ftjri'TT-n'’’!"'’'"*' 


1G.-8. El MASS SPECTRUM OF SUBSTANCE 


FiG-9, CL' .MASS ^SPECTRUM -OF ■ SUBSTANCE- C 



due to (-CH 2 ) 23 “'^hain, The two methylene protons attached 

to the oxygen atom (-CH^-OH) appeared as triplet ato3o65o 

The substance C formed an acetate. The IR spectrum of 

—1 

acetate showed a band at 17 30 cm for the acetoxy functiorio 
The appearance of a sharp singlet at S 2.05 in the NMR 
spectrum (Fig. 11) further confixraed tlie presence of acetoxy 
group. The mass spectrum of the acetate exhibited molecular 
ion peak at m /2 480 (id) . All the physico-chemical data of 
substance C and its acetate were found to be in conformity 
with the reported literature values of myricyl alcohol and 
its acetate respectively. The substance C was thus 
identified as myricyl alcohol (11) and confirmed by 
direct comparison with an authentic sample, 

■?P-^st a._nGe D; m.p, 136-137*^. Crystallised from chloroform- 
methanol, ( ^ ) -Q • 40 (c, 1, CHCl^) . Elemental analysis 

comesponded to moleculnr forrnula ^ 29 ^ 50 ^* po-VG positive 

Liebermann - Burchard test ^^for steroids and positive 
tetranitromethane test ^ for unsaturation which showed 
that the compound under investigation is an unsaturated 
sterol. The IR spectrum of compound E displayed the bands 
at 3400 and 1630 cm ^ indicating the presence of a hydroxyl 
group and a double bond respectively. Its NMR spectriXTi 
(Fig»12) showed tiie presence of six methyl groups as 
overlapping singlets in the region b 0.66-1.24. The broad 
multiplets at o 5.25, 3,40 and 2.10 were due to the 
-C=GH-CH 2 -, CHOH and CHOH protons. The mass spectrum of 
substance D is shown in Pig.l3. Apart from the molecular 



W:- 






m/z 414 prominent peak 


rnultiplet at <0 4.50 in the NHR spectrxam confirmed the 


an acetoxy group and acetoxy methine protons 


ar ion 


intense bands at 1730 and 1260 cm indicating the presence 

I ; ■ . 

of an acetoxy group. The NMR spectrum appeared to be 


co-TLC, super-imposable IR spectrum of compound E with 


witli Mg/HGl 


mmonia 



indicated its glycosidic natui'e. It; 


led to molecular formula ‘^22^22^10* spectmm 

(Pig, 14) of compound P showed a broad hydroxyl band at 


and a 


roma 


linka 


pectrum (Pig, 15) of compound P 


of 43nm in band la (in A1C1_) relative to band I (in MeOH) 


indicated a free hydroxyl group at C-5 position 
was no shift in both the bands with addition of 


odium 


was ops erved with boric acid buffer solution the possibility 
“• dihydroxyl function is ruled out. The PD mass 


hown 


m/z 447 and 469 corresponded to tlie (m+H) and (M+Na) ions 
Loss of the sugar moiety from (MWa)'^ and (M+H)”^ could 









It formed a ponta acetate the IR spectrum (Pig. 17) 

- ~1 
of v/hich exhibited an intense band at 1760 cm due to 

acetyl carbonyl and was devoid of hydroxyl absorption. 

In the NMR apectrum (Pig, 18) of the acetate the five acetyl 

signals appeared at 6 2.24^ 1.98, 1.92 and 1.69 and 

*^*^33 5 -PPoared as singlet at 6 3,86, The six sugar protons 

7 r \ 

(K -2 ,6 ) resonated in the region ti4.9 - 5,35 as 

multiplGt, The anomeric proton appeared as doublet at 
0 5.75 ( J= 2.0 He), The aromatic protons appeared at 

^ 6,34, 6.50 ( 2H, PiB system, J= 2,5 FI 2 , ring A protons 
H -6 and H- 8 ) , and 7.13 and 7.75 {4H, system, J= 10.0 Hz 

ring B protons H— 2 , 6 and H~3 , 5 ), The NMR spectrum 
clearly showed the 5,7 di-substitution in ring A and 4 
substitution in ring B. 

On acid hydrolysis of compound P, an aglycone was 
obtained which crystallised from methanol, as yellow 
granules m.p, 280 , The mass spectrum showed a molecular 
ion peak at m/z 284, It responded to Shinoda test. Its 
identity as genkwanin (15) was confirmed by co-TLC and 
m.m.p. x^rith an authentic sample. 

The aqueous portion after neutralisation was found 
to contain glucose by paper chromatography alongwith an 
authentic sample in butanol -acetic acid-water ( 4 j I j 5 ,v/v,upper) 
as developing solvent and aniline hydrogen phthalate as a 
spraying reagent. The sugar moiety was thus confirmed to 
be glucose. The chemical and spectroscopic evidence 
confirmed substance P as phegopolin®® (I 4 ) i.e. 
genkwanin-4 -glucoside. 


thus 



FIG*17 IR SPECTRUH ACETATE OF HBSTANCE-F. 



II 


Substance G s Crystallised as yellow granules from 

methanol m.p, 189-90°, It vras indicated to be a flavonoid 

glycoside by positive Shinoda (MgtHCl) and Fiegel colour 

.tests. It Vi7as analysed for C„r,H_»0. The IR spectrum 

. 27 30 16 ■ ■ 

—1 ' 

of substance G shov/ed bands at 3 400 ern ' for hydroxyl# • 

-1 -1 

1650 cm for chelated carbonyl function and 1600, 1555 cm 

for aromatic rings in the molecule. 

The UV spectrum^^ ^ ^ (Pig, 19) of substance 

G exhibited absorption maxima at 259, 266 sh, 299sh and 359 nm 
characteristic of flavonoids, A 12 nm bathochromic shift 
of band II vj'ith addition of sodium acetate was due to the 
presence of 7 hydroxyl function, A bathochromic shift of 
28 nm with sodium acetate in presence of boric acid of 
band I relative to MeOH and a 31 nm bathochromic shift of 
band I with AlCl^ relative to AlCl^/HCl was indicative of 
ortho - dihydroxyl groups. Further a 43 nm bathochromic 
shift of band la ( in AlCl^/HCl) to band I (in MeOH) was 
caused by C-5 hydroxyls, and C-3 position seemed to be 
substitued. 

On acidic hydrolysis substance G furnished an 

aglycone, m.p. 314-15° which analysed for and 

lb 10 4 

supported by mass spectrometry (m‘^ 302) . The UV spectrum®^ 

(spectrum No, 65) , 

lPig,20; of aglycone showed maxima at 

370, 301sh, 269 and 255 nm similar to flavonols, A 6 nm 

bathochromic shift of band II was caused by C— 7 hydroxy 

function in presence of sodium acetate, a bathochromic 

shift of 85 nm with AlGl^ and reduction of the shift in 










alongwith an ortho-dihydroxyl function in the molecule 


The fragmentation 


data of aglycone was indentical to that of quercetin (17) 
which was confirmed by co-TLC and m.m.p. The aqueous 
fraction was neutralised and the sugar moiety was 
identified as glucose and rhamnose by paper chromatography. 
The substance G v;as thus identified as rutin (16) and 
confirmed by direct comparison with an authentic sample. 


Shinoda test and Piegel colour test; 
(Pig.23) of substance H showed a sh; 


moxecuie. Tne uv spectrum ' of substance 

H showed absorption maxima at 256# 272 and 347 nm. A 
bathochromic shift of 28 nm in band I with addition of 
sodi-um acetate in presence of boric acid rel 
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Further, a 53 niti bathochromic shift 


(in MeOH) indie 


th sodium acetate relative to MeOH, there 


of 63 run in band I with addition of 


d the presence of free C-4 hydroxyl group 
, Its PD mass spectrum (Pig. 24) showed 
at m/z 449 (m+H)"^ and 471 (M+Na)*^ and 


unit: inaicates that the sugar unit has a molecular 
weight of 164. The El MS of substance H showed major peak 
at m/z 302 (M-146)+, 153, 152 and 137. The fra^entation 
pattern (Scheme-3) alongwith the UV data indicated the ' 
presence of hydroxyls at C-5, C-7, 0-3* and C-4 ' positions 
in the molecule. Hence it appears that the sugar is 
attached to the C-7 position. 


Acid hydrolysis of substance H with 6 % 
HCl afforded an aglycone which was confirmed 
by co-TLC, paper chromatography and FDMS (m"^ 
The aqueous portion after neutralisation was 
contain rhamnose by paper chromatography. 


The FDMS of 







H as quercetin 7-0-rhamnoside 


spectjTum (Fig, 25) 


ihowed characteristic bands at 3400 (0-H) 


pect rum when sodium acetate was 


grouping in the molecule i 


shift of 42 nm in band I (in MeOH) to band la (in A1C1,/HC1) 


The peaks at m/z 433 (M+H) 


observed in the PDMS (Fig. 27) of substanc 
the molecular weight as 432. A small pea 


sugar unit also could be seen in the 


rn substance I has a molecular weight of 150 and the 
aglycone has a molecular weight of 300, The electron 
impact mass spectrum of the compound showed major pea; 
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241 nm. A 45 nm bathochromic shift observed 


witli NaOMe, v/ithout decrease in inten 


bathochromic shift of 30 nm in band II v/ith sodium acetate 


relative to MeOH indicated the presence of C-7 hydroxyl 


A1C1^/HC1 relative to MeOH showed the 


hydroxyl group. The UV spectrum 


aglycone was super-imposable to that of chrysoeriol (20) 
The PDMS of the aglycone showed a peak at m/z 300. Its 


The sugar moiety was indentified as xylose by paper 
chromatography and FDMS m/z 151, (M+H)”^ of the aqueous 


the UV spectrum of the aglycone it is clear 
that the sugar, xylose is attached to the C-7 position 
of the flavonoid nucleus. This is also suoDorted bv tl 





malysed for and confirmed by FDMS 

m/z 195 (Pig.29), The IR absorption (Fig. 30) 


displayed a broad band at 3330 cm 


failed to decolourise Fehling* s solution, indicating 
it to be a non reducing sugar. Acetylation of substance J 
furnished a penta-acetate, m.p. 98°. its IR spectrum 
shov;ed the absence of hydroxyl function and the new bands 


Substance K s m.p, 237 (dec). Crystallised from methanol 


with Shinoda test and 


intense yellow on exposing to ammonia vapours, A positive 

Fiegel test indicated it to be a glycoside. The IR 

spectrum (Fig, 31) showed bands at 3380 cm ^ for hydroxyl 
-1 ■ 

group, 1650 cm for chelated carbonyl system, 1610, 

***1 

1580 cm for aromatic nucleus and 1250 and 1060 cm"^ 
ether linkage (Ar-O-C) . The UV spectrum (Fig, 32) showed 




N0(S9HSNVMi iMiaaSii 











17 



flavone nucleus. Since there v/as no bathochromic shift 


groiiping in the molecule is ruled out. A bathochromic 


substitution at C-3, A bathochromic shift of 


addition of sodium methoxide showed the presence of free 


and 0 7,80 and 6.80 ( 4H/ -^2^2 =10,0 Hz, ring 

« I « I 

B protons, H-2 , 6 , and H— 3 ,5 ), , The rhamnose methyl 
appeared as a complex multiplet at b 1. 20. A broad signal 
at o 2,99 - 4,0 represents nine sugar protons, 'jhvo 
anomeric protons of both the sugars appeared between 


prominent peaks at m/z 565 (M+H) 


thus the molecular v/eight was confirmed as 564. The 
peaks at m/z 455, 433 and 419 corresponded to the loss 
of 132 from (M+Na)"^ and (m+h)'^ and 146 from (M+H 
respectively, suggesting the presence of two sugar units 
in the molecule having molecular weight 150 and 164. 

The EIMS of substance K showed malor peaks at r^/v. 986 



/ 



The UV spectrum 


bathochromic shift of 67 nm in band I v/ithout decrease 


in intensity with addition o: 


a bathochromic shift of 8 nm in band II with sodium acetate 


lative to MeOH showed the presence 


A bathochromic shift of 57 nm in band la 


with AlClo to band I of MeOH suggested the presence of 


The presence of xylose and rhamno 


chromatography and PDMS. The UV spectrum of aglycone 
clearly indicated that C~3 and C~7 positions are substituted 


supported 


kaempferol -3— 0~xyloside«-7~0- rhamnoside or Kaempferol 


3-0- rhamnoside 


appears as a double 






signal at-' 1.2. This effect ma.y be due to the free 

rotation possible for a rhainnoside moiety at C-7 . Sxnce 

in the MMR spectrum of substance K the rhamnose CK^ 

appeared as a complex multiplet at5 1*20, rhamnose is 

attached to C-7 and xylose is attached to C~3 position^ 

Thus the spectral evidence suggested substance K to be 

8 0 

Kaempf erol-3-0-xyloside-7-0-rharnnoside (22) . 

Free Sugars ? The fractions 39-44 obtained from column 

chromatography of the butanol soluble fraction of the 

plant extract v;ere found to be rich in reducing sugars 

75 .. 

as confirmed by positive Fehling's test. The identity 

of the free sugars was confirmed by co-chromatography on 

Whatman paper No.l with authentic siagar samples using 

81*^82 

two different solvent system 1 . o , n-butanol-acetic 

acid-water (4; 1:5, v/v, upper) and n-butanol— ethanol-v.^ater 

8 3 

(4:1:5, v/v, upper) and aniline hydrogen phthalate as 
a spraying reagent, D-glucose and xylose V7ere confirmed 
on the basis of identical Rf va-lues with those of known 


authentic samples 





STRUCTURE OF THE COMPOUNDS 




rutino 









Mass spectral fragmentation of 
Phegopolin 


Meo 


MeO 


RDA V/ITH 
H'TOANSFFJ^ 









.ral fragmentation of 
_ 7 _ O - rhamnoside 


Mass spect 
QuercetJ n 


SCHEME 


RDA WITH 
H' TRANSFER 



irnentation o- 
O „ xylof'ide 


s spectr 
vsoer iol 


RDA l-JITFI 
H‘ TRANSFER / 






Mar.s spectr'al fragn^.' 
Kaempf erol-3-0~xyio 


■raarTino 


Wh v.’i'm 

r TRAIv’SFER 



All melting points were 


tra were recorded on Hitachi Model-320 automatic 


a were done on 


Varian A 60D (60 MHz) in CDC1„ or DMSO-d. or Pyridine-d 


or Acetone-d^ with TMS as an internal standard. The 


fitted with JMA-2000 data processing system while field 


ionisation and field desorption mass spectra were taken on 


were run on Varian Aerograph/ Model instrument 1868-4/ using 


column (3% SE-30 on chromosorb-w) / while the HFLC was 


carried out on Waters Associate Model ALC/GPC-244 liquid 


Silica gel G and neutral alumina were used for 

thin layer chromatography (TLC) and preparative layer 

■ 

chromatography (PLC) , PLC were carried out over plates 
(20x20 cm) coated with 9-lOg of silica gel. The spots on 

TLC and PLC plates were visualised by spraying with 1% 

■ 

' ' * ' n- ■ ■ 

potassium permanganate solution/ containing few drops of 




sulphuric a.cid or by keeping them for some time in an 


e vapour. For sugars, Whatman paper 


aqueous KlinO^ containing 2 % sodium carbonate) 


ammonxa vapours 


ISOLATION OF CONSTITUENTS 


Leaves of Alysicarpus longif olius used in the 
present investigation were collected from the Institute 
campus during monsoon season and contained crude protein 
20.7%, calcium 2.24% and phosphorus 0,29%. Air dried 
pov/dered leaves (1.5 Kg.)were exhaustively extracted with 
ethanol (95/o, 4x3 lit.) bv fTcl d percolation. Thf^ r'OTn’hi ■ncsia 


was concentrated under reduced 


solid which was filtered 


concentration afforded the following fractions 

1. Hexane soluble (60 g) . 


2, Benzene soluble 


3, Ethyl acetate soluble (10 g) 

4, Acetone soluble (5 g) , 

5, n-Butanol soluble (25 g) , 


m 
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COLUMH CHROIWiTOGEAPHT OF THE HEXANE FRACTION: 


The dark green coloured hexane fraction v/as found to 
be a complex mixture by TLC. A part of it (40 g) was 
subjected to column chromatography over silica gel (600 g) . 
The elution V7as carried out with hexane by increasing 
proportions of benzene, ethyl acetate followed by ethanol, 
110 fractions of 400 ml each were collected and the 
fractions were monitored by the results are 

presented in Table-3, 

Table-3 Column chromatography of hexane fraction (40 g) 


?r, 

wo. 

Eluant 

Weight 

(g) 

Remarks 


1-7 

Hexane 

2.5 

Contained 

substance 

A 

8-10 

Hexane: Benzene 
(90:10) 

1.5 

Mixture 


11-20 

Hexane; Benzene 
(90:10) 

1.0 

-do- 


21-24 

Hexanes Benzene 
(90: 10) 

0.5 

Contained 

substance 

B 

25-32 

Hexane; Benzene 
(80;20) 

3.5 

Contained 

substance 

C 

33-37 

Hexanes Benzene 
(70:30) 

2.25 

-do- 


38-47 

Hexanes Benzene 
(50:50) 

1.5 

-do- 


48-58 

Hexanes Benzene 
(30:70) 

1.0 

-do- 


59-65 

Benzene 

1.5 

. Contained 
substance 

D 


3 ^ 







■ ;.tvi '• • " ^ “'' ' 


Er. 

No. 

Elia ant 

Weight 

(g) 

llemarks 

66—68 

Benzene 

1.0 

Contained 
substance E 

69-74 

Benzene 

1.5 

Complex 

mixture 

75-88* 

Benzene 

1.0 

-do- 

39-93* 

Benzene? Ethyl acetate 
(90sl0)' 

2.0 

-do- ■ 

94-95* 

Benzenes Ethyl acetate 
(70s30) 

2.5 

-do- 

96-98* 

Benzene ? Ethyl acetate 
(50:50) 

2.5 

Greenish 

material 

99-101* 

Ethyl acetate 

2.5 

-do- 

102-104* 

Ethyl acetates Ethanol 
(90; 10) 

2.0 

-do — 

105-110* 

Ethyl acetates Ethanol 
(80:20) 

1.0 

-do- 


Fractions of 1 lit» each* 


SUBSTANCE A: 


The fractions 1-7 were conbined and the solvent 
removed. The residue (2.5 g) vjas neutral. It was 
saponified with 1 % ethanolic sodium hydroxide and by 
usual work up furnished a colourless waxy product of 
substance A (50 mg) which was recrystallised from 
benzene. M.p. 65-67°, 





2920 


SUBSTANCE B: C 


1460^ 1170, 950, 920, 730 and 


NMR (CDCl,) 


w, .w.., v-ii2^45 ^ 

0.85 (deformed t, 3H 



34 





EIMS 


ic sodium hydroxide 


then extracted with ether (3x10 ml) and washed free of 


alkali. The ether layer was separated, dried (anhydrous 

Na250^) and evaporated to afford carnaubyl alcohol ( 10 mg) 

crystallised from methanol, M.p. 68°, 3350 (-OH) 

'■ max 

2920 (~CH-), 1470, 1060, 740 and 730 cm“^. The acrueous 


idue 



2900, 2 


1460, 1050 (-CH) 


Pound 


organic layer was washed with water, dried over anhydrous 
sodiuir, sulphate and the solvent removed. The residue v/as 


2920, 2840 


(-OCOCH.), 1460, 1360, 1240 




-« r 2-8 ^ ^ ^ 

OCOCHo ) and 4.10 


Found 


was 


which was crystallised from chloroforra-raethanol 


3400 (-0H), 2920 (-CH), 1630 


1450, 1365, 1050 


3.40 (m, IH, CHOH) 


■CHOH) and 


II 



A solution of 


'he solvent was removed under vacuum 


5 ml) . The combined chloroform layer v/as 


;d from 


solvent removed. The residue was crystalli 
chloroform as colourless needles (55 mg) * 

( (-.x - 35°(CHC1„) . 


2900 (CH), 1720(-OCOCH„) 


m/s 456 (M ) * 

b5.25 (m, IH, -C=CH) , 4.50 
(m, IH, CHOAc)4-^2(s, 3H, -OCOCH^) 
0.66-1,24 (overlapping s. 


Poxand 


evaporated off. The residue (1.5 g) was recrystallised from 


methanol to 


compound was identified as 



COLUMN CHROMATOGRAPHY OF THE BENZENE FRACTION ? 

The benzene soluble fraction (3,5 g) was found to be 
a complex mixture. It V7as chromatographed over a column of 
silica gel (50 g) . The elution was effected with benzene 
follov/ed by ethyl acetate/ ethanol and their mixtures. The 
fractions (250 ml each) were mixed on the basis of TLC 
and the results are recorded in Table 4, 


Table 

-4 Column chromatography 

of benzene 

fraction (3.5 g) , 

:Fr, 

No. 

Eluant 

Weight 

(mg) 

Remarks 

1-3 

Benzene 

10 

Oily residue 

4-5 

Benzenes Ethyl acetate 
(90s 10) 

12 

Greenish mixture 

6-8 

Benzenes Ethyl acetate 
(90: 10) 

18 

Mixture 

9-15 

Benzene: Ethyl acetate 
(70:30) 

15 

— do- 

16-18 

Benzene: Ethyl acetate 
(50:50)' 

15 

-do~ 

19-21 

Benzenes Ethyl acetate 
(30:70) 

70 

Contained 
substance D, 

22-24 

Ethyl acetate 

100 

Greenish mixture 

25-28 

Ethyl acetate: Ethanol 
(90:10) 

300 

-do- 

29-30 

Ethyl acetate; Ethanol 

150 

-do- 


31-33 Ethyl acetates 

(30s 

34-36 Ethyl acetate: 

( 20 ; 


Ethanol 

70) 

Ethanol 

80) 


Mixture 




The fractions 19-21 were mixed on the basis of 


olvont removed. The residue (70 m 


ETHAKOLIC FRACTION 


Z" PhGgopolin 


showed two spots. The major product v; as separated by PLC 
using chloroform-methanol-water (35? 9; 2) as the developing 
system to yield substance P (80 mg) as yellow crystals 
which was recrystallised', f rom methanol. M.o. 203-4*^. 


3400, 1640, 1595, 1555, 1475 


1435, 1340, 1248, 1190, 1165 


1060, 1020, 900 and 830 cm 


(MeOH) 


(NaOMe) 


(AlClj) 

(A1C1-/HC1) 


(NaOAc/H_BO„) 


m/z 469 (M4«a))'’' and 447 (M j-K) 
ra/z 284 (aglycone) , 167, 





crystallised from chloroform-methanol to give white 


) KBr 
max 


1750, 1650, 1610, 1485 


1440, 1360, 1230, 1160 


1020 


OCOCHo ) 


OCOCHo ) 


■OCOCH^ ) 


EIMS 


20 mg of compound F was refluxed with 10% ethanolic 




‘he aqueous portion of hydrolysate was neutralised 


showed 


The ethyl acetate soluble fraction gave positive 
Shinoda test (Mg+HCl) indicating the presence of flavonoid 


compound. It was then concentrated under reduced pressure 
The residue (10 g) was dissolved in 100 ml of water and 


was 


ethanol (100 ml) and decomposed by passing H„3 gas ( 1 hr) 


solvent removed under reduced pressure. The dark brown 
semi-solid residue V7as taken up in hot water (50 ml) , ' 


aqueous solution decanted off from insoluble dark brown 


non 


ethyl acetate (10x250 ml) , The combined ethyl acetate 



layer v;as concentrated to a small volume when the mixture 


The yellov; lead salt on decomposition 


INSTANCE G; Rutin 


Crystallised from methanol. M.p. 189-90 


3420, 1655, 1600, 1500 


1360, 1290, 1204, 1090 


(MeOH) 


(A1C1_/HC1) 


(NaOAc) 


{NaOAc/H„BO-) 


A solution of rutin (15 mg) in 3% methanolic 
sulphuric acid was heated on the water bath for 3 hrs, then 
methanol was distilled off. The reaction mixture was diluted 
with water and extracted with ethyl acetate (2x5 ml) . The 
organic layer on concentration furnished a canary yellow 
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precipitate of aglycone v/hich crystallised from 
chloroform-methanol (ls2)/as yellow aranules. 


(MeOH) 


(A1C1-/HC1) 


hydrolysate after 


olution was 


ted. The sugar moiety as glucose and rhamnose 
rmed by paper chromatography, using n-butanol-acefci 
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aper chromatograph' 


t room 


The combined methanol extracts from each zone 


were concentrated to 4-5 ml, when the pigments separated out 
as substance H (20 mg, Rf=0.76) and I (15 mg Rf=0.52) . 


3400, 1650, 1610, 1580 


1500, 1430, 1350, 1230 


1024, 975, 890 and 770 cm' 


(MeOH) 


(NaOMe) 


(AlCl^) 


275, 302sh, 332 and 420 nm 


(aici„/hci) 


(NaOAc) 


(NaOAc/H-BO,) 



water, dried over sodiui 


uriona 


o obtained from th 


as quercetxn by 


.queous layer v/as neutralised with barium carbonate and 


the sugar was confirmed as rhamncse by paper clironatography 
in n-butanol-acetic acid-water (4j1s5, v/v, upper) as 


PDMS 


m/z 165 (M+H) 


1615, 1580, 1440 


1375, 1350, 1280, 1185, 1080 


(MeOH) 


(WaOMe) 


(AlCl^) 


(A1C1-/HC1) 


(NaOAc) 


(NaOAc/H,BO_) 


m/z 455(M+Na)'^, 433 (M+H) and 

301 (aglycone +H)'*', 

rr/z 300, 153, 152, 151 and 148 


El MS 


' 3 :^ 


Acid hydrolysis of substance I ; ^ 

Snips tance I (10 mg) was refluxed with methanolic 6% 
HCl for 4 hrs. The reaction mixture was extracted v/ith 
ethyl acetate (2x3 ml). The ethyl, acetate layer v-as washed 
with water, dried over sodium sulphate and concentrated. 

The aglycone obtained from organic layer was crystallised 
from methanol. M.p, 323“, The aqueous layer after 
neutralisation with barium carbonate showed the presence 
of xylose by paper chromatography using n -butanol -ace tic 
acid-water (4;ls5, v/v, upper) as a developing system and 
aniline hydrogen phthalate as a spraying agent. 


(MeOH) 

(NaOMe) 


max 241, 249sh, 269, 330 and 347 nm, 


PDMSs 


(AlCl^) 

(AlCl^/HCl) 

(NaOAc) 

(NaOAc/H^BOj) 

Aglycone 

Sugar 


262, 275, 325sh and 392 nm. 
262, 274, 300, 342 and 390 nm., 
259, 276, 296, 340 and 386 nm, 
271, 320 and 392 nm. 


268 and 349 nm, 


ra/z 301 (M4-H)’ 
m/z 151 (M+H)' 


COLUMN CHROMATOGRAPHY OP BUTANOL FRACTION ; 

The brown viscous butanol soluble fraction on TLC 
showed complex mixture. A part of it (20 g) was 
chromatographed over silica gel (350 g) , The elution was 
effected by ethyl acetate in increasing proportions of 
methanol, butanol and butanol saturated with water. The 
fractions (500 ml each) were combined on the basis of T^C 
and the results are summarised in Table-5. 
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Table-5 Colximn chromatography of the butanol 


Weight 

(g) 


Complex 

Mixture 


28-29 Ethyl acetate sMethanol 1,5 

(50:50) 


30-31 Ethyl acetate sMethanol 

(40: 60) 


Methanol 


Methano 1 % Butanol 


i" ' ' ' 

Fr, 

No. 

Eluant 

1-3 

Ethyl acet 



SUBSTANCE J 


(-t-uune ml; and on keeping in 
alline solid deposited v/hich cn 


1040 , 1010 , 990 , 950 


FDMS 


EIMS 


vacuum th 


d with ether (4x10 ml) 


sbijium 


a solid which 



1730# 1370# 1210# 1060 


.ccfri aerator for three* days yielded yellow crystalline 
solid (/O mg’)# which vjas filtered out. It responded to 


positive bninoaa test (.Mg+HCl) suggesting the presence of 
flavonoid compound. It showed three spots on paper 
, chromatography using butanol-acetic—acid-v/ater (4s 1: 5# v/v#upper) 
as a developing system and ammonia and UV light as a 
detecting agents. Separation of the substance K (25 mg) 

Was done in the same v/ay by oaoer chromatonranh^T- a.a 


(MeOH) 


(AlCl^/l- 


(NaOAc/H_BO^) 


272# 302sh 



rhamnose 


El MS 


vrashed wit±i water, dried over 


sodium sulphate and concentrated 


'/ith 


howed the 


hydrogen phthalate a 



304sh 


280, 304gh, 33T3 and 390 


(NaOAc/H_BO_) 


m/z 165 (M+H)''' and 151 (M+H) 


IDENTIFICATION OF FREE SUGARS 


under vacuum to give a brown syrupy product. It was applied 
as a spot on I^atman No, 1 filter paper alongwith authentic 


di.a_rerent: solvent system 1 ♦ n— butanol -acetic acid— water 

(4:1; 5, v/v, upper) and n-butanol-ethanol -water 

(4:1:5, v/v, upper) and run for 16 hrs by the descending 

technique. After drying the chromatograms were sprayed 

with aniline hydrogen phthalate and heated in an oven at 
o 

^0^ ^ whan bright brown spots were obsarvad* This fraction 
shov/ed the presence of two spots having identical Rf values 
w-u ch that of b—cilucos 0 and xvlos(r?« ■f-Ho 





investigation of ALYSICARPUS IiQNGTFnT.TTT.q SEEDS 


INTRODUCTION 


Ikhand. The 


roughages 


.nd amino acid composition of the 


RESULTS AND DISCUSSION 


Seeds v;ere found to contain fairly good amount of 
crude protein (31.854) aiid a yellow coloured fixed oil 
(8.39%) witli a characteristic aroma. Examination of the 
oil by gas liquid chromatography revealed the presence of 
seven fatty acids. It has a high percentage of palmitic 


trum showed low level 


whil 


ed xsomers 


were present in insignificant amount 


while the 


were relatively low. Methionine and cystine were present 
in very low concentration. However, other essential amino 


were 



xn a vacuum oven at 35 


round to 20 mesh a 


V Kjeldahl method' 


tj-xed Oil (8.39%}, It v/as decolourised by charcoal and 
fuller s earth, A part of the oil was subjected to gas 
lih'^xid chromatography under following conditions. 


1. Column - 10% silar 7 C P on Chrom 

2. Column temperature - 210*^:'. 

3. Injector temperature - 240^ . 


5, Flow rate 


owing 


2. Myristat' 


6. Linoleate (C 1822 ) 



amount 


amino 


porcentage of nitrogen was found to be 8 , 85 % 



mg amino 









benzenO/ ethyl acetate and acetone soluble 


chemical investigation. The column chromatography of 


ollov7ing constituents as summarised in Table-1 


Molecular 

formula 


e) Nonacosanol 




: 


Molecular 

formula 


gluco 


Free amino acids 


amino 


ole2Ucine 


Methionine 


) Tryptophan 







RESULTS Al^D DISCUSSION 


rom benzene as 


micro~crystallino solid, 
from spectr-oscopic studie 


The IR spectrum 


Hov/ev 


analysis (Fig.l) showed it to be a mixture of mainly seven 


field, ionisation mas 


FIMS DATA 
Molecular Wt 








ctrum 


e ■presence or 


furth 


produced by dehydra'tion of the corresponding alcohols 


alcohols 


weights and thus the identity of the components. Peaks 


bowed th 


while the peaks at m/s 410, 424, 438, 466, 480 and 494 


El mass spectrum of the acetate besides giving the aliphatic 


and 536, The chemical ionisation mass 


spectra (CH . ) of the acetate shoxved the following series 
of peaks in the molecular weight region (Pig.7), 






467/ 481/ 509/ 523 and 537- 
465/ 479, 507, 521 and 535. 


fit 


(M+H) 


4 * 


(M-H)' 


; m/ z 453 , 
s m/z 451, 


(M+H-60)'^' s rn/z 393, 407, 421, 449, 463 and 477. 


Tho CIMS data confirmed the molecular weights of 
the alcohols. The peahs at rn/z 394, 422, 436, 450, 

478 duo to hydrocarbon v/ere still present in the FDMS of 
the acetate (Fig,8) , The peaks at m/z 452, 466, 480, 507, 
522, 535 represent the molecular ions of the acetates of 


the respective alcohols. Thus tiie compound B was found to 

87-92 


be a mixture of follov/ing hydrocarbons and alcohols 


Hydrocarbons: Octacosane, triacontane, hentuiacontane, 

93 


Alcohols 


dotriacontane and tetratricontane (9) , 
: Octacosanol (10), nonacosanol (11), 
triacontanol (12), dotriacontanol (13), 
tri triacontanol (14) and 
tetratriacontanol (15) , 


Substance C: It vras first isolated as a solid mass which 


on repeated crystallisation from methanol gave colourless 
crystals m.p, 300°, (^ )q -43° (pyridine). It is 

sparingly soluble in methanol, ethanol and insoluble in 


hexane, petroleum ether and benzene. A sharp peak at 


3400 crn~ and another broad peak at 1020 cm in the 


IR spectrum indicated the presence of hydroxyl group and 


glycosidic linkage respectively in the molecule. It 

61 


gave positive Liebermann-Burchard test (purple-green) 
for sterols and also responded positively to Fiegel 





F IG - 7 Cl M ASS SPECTRUM 


ACETATE OF SUBSTANCE - B 


FIC-R Fn M/-S'~ SPECIRUM 
ACETATE OF S.: 3C:£.>:CE-.3^ 



These two tests when considered together 
Lusion that this compound is a sterioidal 
acetylation with acetic anhydride and 


624, 564 and 504 due to successive losses or acoL-j-c. ci.>— 
molecules thus showing that the substance has formed a 
tetra-acetate. Hence the molecular weight of substance C 
was confirmed to be 576. The presence of glucose is 
indicated by intense peaks at m/z 169 and 331 vdiich are 
typical of acetylated glucose'^^. Hence, it appears that 
the substance C is a glucoside. The ammonia chemical 
ionisation mass spectrum (Fig. 10) of the acetate shov7ed 
three intense peaks at m/z 762 397 (M+NH^-365) 

366 (glucose tetra-acetate+NH^) These observations 

tosterol glucosi 


substance C as 

spectrum (Fig.H) showed four singlets at b 1*94, 

1.95, 1.97 and 1.99, indicating the presence of four 
acetoxy groups, two multiplets atC 4.1 and 4.5 were due 
to glucosyl protons attached to (C-l' and C~2 ). Further, 
a broad multiplet stretched between? 4.7-5.1 was attributed 
+-r> -i-Vio rfinr-osvl orotons attached to (C-3 , C-4 , C-o 


further confirmed the 


Its NMR 


Hydrolysi 











p-sitosterol by comparison (m.m.p.# TLC, IR) with an 
authentic sample. Aqueous portion of the hydrolysate 
shov.^cd a siigle spot for sugar on paper chromatogram 
which was found to be identical v/ith that of D-glucose, 
Therefore compound C was characterised as -sitosterol-^ 
D-glucoside""^'”^^ (16) and this was confirmed by comparison 
of the m.p./ TLC and IR with the authentic sample, 

Substan ce D s This compound was isolated as crystalline 
solid, which crystallised from methanol as white octahedral 
prisms, m.p. 187°, ( r< It is sparingly soluble 

in methanol, ethanol, acetone but freely soluble in water. 

A broad peak at 3380 cm"^ and sharp peak at 3330 and 
1080 cm”^ in the IR spectrum of the compound D showed the 
presence of hydroxy function. It was analysed for 
C H Og and tlie molecular weight v/as confirmed by mass 
spectrometry m/z 195 (M+H)'^. It failed to decolourise 

Pehling's solution indicating it to be a non-reducing 
sugar. It had a Rf value of 0.49 on paper chromatogram 
developed in acetone: water (85:15, v/v) , Finally, 
identity as pinitol'^^ (17) was confirmed by mixed melting 
point determination, co-paper chromatography, recording 
of super-imposable IR spectra with an authentic sample. 

Substance E : It was obtained as an almost colourless solid 

j--,T T on from methanol yielded 
which on repeated crystallisatio 

col ■’ ^ 



but fairly soluble in water. The IR spect 
displayed a broad peak at 3420 and 1060 cm 
the presence of hydroxyl group. It was an 


failed to give Fehling* s test 


a non 


derivative showed band at 1730 cm for the acetoxy 
function. The identity of compound E with that of 
mesO'—inosi tol (18) was established by ascending 
CO -chromatography with an authentic sample and finally 
confirmed by mixed m.p. determination and comparison of 


Whatman No.l filter paper using 


with those of known sugar 


methionin 







established by descending two dimensional paper 
chroraatography^^""^^ and compared with reference samples 
on Whatman paper No.l. The paper v/as run under two 
solvent system^°°"^°^- (n-butanol-acetic acid-water, 

is Is 5, v/v, upper) and (n -butanol-formic acid-v/ater, 

12s 1 si, v/v, upper) and ninhydrin^*^^ as a spraying agent 
The identity v;as confirmed on the basis of identical 
Rf values. 






STRUCTURE OP THE COMPOUNDS 










and September and contained crude protein 


successively with hexane (4x1 lit.;, oenzene v'ixouu 
ethyl acetate (4x500 ml) and acetone (4x500 ml) and on 
concentration afforded the follov/ing fractions. 

1) Hexane soluble (30 g) . 

2) Benzene soluble (10 g) . 

3) Ethyl acetate soluble (5 g) . 


5) Remaining 


HROMATOGRAPHY O F THE HEXANE FRACT ION 


COLUt'IW 


The dark green coloured hexane fraction v^as found 
t complex mixture on TLC. A part of it (20 g) was 
;ed to column chromatography over silica gel (400 g) 

ml T.T-T5C! wiiili hsX3.nG# Idgiizsii©/ 


were combined- on 


sbown xn ■*Xcibie'***3 




Weight Remarks 


Complex 

mixture 


The fractions 1-3 were combined and solvent 
evaporated off. The residue (1.6 g) v/as rechromatographed 
over a short column of neutral aluraina. The eluant 
from benzene afforded substance A (100 mg) / m.p. 66-67 


which recrystallised from benzene 


2900, 2850 (-CH-stretching) , 
1466, 1375 (-CH-bending) , 740 




0 (M‘ ) , 436 (M ) ^ 422 (M ) 


380 (M ) 


3400 (-CH-) , 2920, 2850 


1450, 1375, 1040, 740 and 


FDMSs 



7.90%), 480 (: 


m/z 494 (M 


6.71%), 466 (1 


4.78 (M 


438 (m' 


450 (m' 


11.85%), 424 (M 


436 (M 


422 (M' 


and 394 (M 


of substance B (20 rng) , acetic anhydrid 
(1 ml) and dry pyridine (1 ml) was refluxed for 4 hrs on 
steam bath. The usual work up and crystallisation from 
chloroform yielded a white micro-crystalline product 


A mixture 


2900, 2850, 1730 (-0C0CH~) 


1460, 1360, 1240, 740 and 



Both of them vrerc 


a column of 


mixe 


Table-4 Column 
soluble 


Weight 

(g) 


15-22 Benzene; Ethyl acetate 
(40:60) 


31-34 Ethyl acetate 

35-42 Ethyl acetate: Ethanol 

(50:50) 

43-50 Ethanol 




rcsid-UG {1,75 g) on cirystallisation firom 
.ed substance C as colourless needles 


removed 


43° (pyridine) 


Found 


50 (mg) of the substance C was dissolved 

pyridine and acetic anhydride (2ml each). The i 

was refluxed for one hour and the solvent were . 

under vacuum and the residue diluted with water 

white crystalline precipitate thus obtained was 

o 

and rocrystallised from ethanol. M.p. 168-170 


1240 


1220, 1160, 1105, 1070 


(s, 3Hf^xOCOCH3) , 3.58 
(m, IH, -CHOH), 4.1(m,2H 
G-i'h, 4.5(m, 1H< C-2 H) 



I 



Found 


Compound C (100 mg) was refluxed v^ith ethanolic 

H SO for 6 hrs» Ethanol was distilled off unde 

2 , 4 

reduced pressure and the residue diluted with water, 
reaction mixture V7as extracted with ethyl acetate and 
washed v/ith water. Ethyl acetate extract was dried ov 
anhydrous sodium sulphate and then concentrated. The 
aglycone thus obtained was crystallised from benzene-rr 
r-^^1 rM -I r- 1 o- o. o 1 (45 ma) . M.p. 134-135 , 


3240, 291 


1450, 1370, 1360, 1060 


Found 


was neutralised by barium 

Paper chromatography of the 




longwith authentic sample of D-glucose 
e in n-butanol-acetic acid-water 


the chromatogram i^ith aniline 


reacrent and dried in an oven 


and it comp 


FRACTION 


ACETON 


rystalline solid deposited x^rhich on 
ation from methanol yielded substance 


KBr 

max 


1370, 1330 


1270, 1240, 1120, 1080 



RKPyrf OF THE REMAINJN 


COLUXiN CHROfl 


column c 


on of methanol. The fractions 


Table-5 Column chroma 


Weight 

(g) 


Chlorofomj Methanol 
(90s 10) 


Chloroform: Methanol 

(60:40) 


Chloroform: Methanol 
(20:80) 


11-13 Methanol 


Fraction 3 on keeping in a rerrrgexa^u. 

line solid which on repeated crystallisation from 

.1 = ■i-.reatment yielded substance I>(1. 


SU3ST/ti^lCE_Es 

The fractions 7-8 on solvent fractionation and 

crystallisation from methanol furnished colourless crystals 

of substance E (76 mg). M.p. 218-19 . 

''iKBr, 3420 (OH), 2940, 2880, 1470, 

max' 

1450, 1380, 1370 , 1060 (OH), 

-1 

900 and 810 cm . 

t'tv'q. m/z 203 (M+Na) and 181 (M+h) 

Analysis! 

^ required C, 40.0 ; H, 6,66/4 

^ 6 ^ 12^6 


ar-pj-yiation of substance^ E^ : 

A mixture of compound E (10 mg), dry pyridine and 
acetic anhydrifle (0.5 ml each) was refluxed on an oil bath 
at 120-30° for 4 hrs. The usual work up furnished a 
white solid (8 mg) which was crystallised from methanol. 


M«p* 215 




1730, 1370, 1210, 1060, 
-1 " 

920 and 740 cm . 


IDENTI FICATION OF FREE SUG.^S; 

The fractions 9-13 obtained after eluting the 

column with chloroform-methanol (20= 80) and methanol was 

concentrated under reduced pressure to give a brown syrupy 

product. This was chromatographed on Whatman filter 

caper No.l alongwith the authentic samples of sugars. 



tv 70 different solvents 


chromatogra 


cctic acid-v/ater 


)lithalat 


AIDING ACIDS 


IDENTIFICATIONOF 


th aqueous ethanol (7s 3) at its DOXiing 
and concentrated under vacuum. A dark brown 
d was obtained v/hich showed the presence of 
ml residue was extracted with 


ammo 


remove 


Amino 


dimensiona 


\-7ere 


chromatoqrapny on 


in two different solvent system 
dd-water {4s Is 5, v/v, upper) and 
Lter (12:1s 1/ v/v, upper). After 


the chromatograms were drxea^ spx.g 
acetone) and heated in an oven fo: 
srots so nroduced indicated the 


v/ith ninhydrin 





sontial (leiicinGj isoleucinc/ threonine# 


otonhan) and non-essential amino 


ith knov/n reforonca ammo 


uno 




CHAPTER-III 

THE CHEMICAL INVESTIGATION OF 
LINDENBB RGIA URTICAEFOLIA LEHI-i, 




TWTROD UCTlO jI 


Lindonbc 


Iscrophulariacaa*" 


to Milgiri 


Burma anc 


It is an erect or creeping, glandular hairy annu< 
herb, 10-30 cm in height? leaves short, petroled, 
ovate, cronate, serrate, gland- villous on both sides?^ 
Flowers shortly pedicelled, solitary or in pairs in t 
axils of large loaves, sometimes forming axillary o 
terminal spicate racemes? calyx densely gland-villous 

with red or purpled lipped? 


capsule oblong, hairy 

romatic odour and a slightly 

. 103-104 

.■K, -in (-hronic bronchitis 


scent round the apex 


bitter teste 


and mixed wi 


PREVIOUS WORK 


Choudhary 





an annual herb in Bundelkhand and 


adjoining areas during monsoon. In vi^ 
occurrence the investigations on the c 
nf tr.'--’ olant v?ere undertaken to assess 


utilisation 


The column chroma 



c) Honacosane 


Substance F Mannitol 


c) Rhamnose 


















RESULTS AND DISCUSSION 


Cirystallised from ethyl acetate 


a mixtur 


howed 


substance A to be a mixture of the follov/ing hydrocarbons 


FIMS DATA 


GLC DATA 






■ ■■ 

rK'immamM' 




FIG -2 El MASS SPECTRUM OF SUB5TANCE-A 


nrrTT ; ' f t-5 ^ » T'f!rrr|Trrr ] 


CT 


SPFFTRUM : 0F SUBSTANCE- A 





showed an 


intense band at 1750 cm indicating the presence of a 


nucleus. The chemical ionisation (CH.) mass spectrim of 


substance B showed peaks at rn/z 257, 397, 639 and 653 


From the CIMS data it was clear that the molecular weight 


of the major component in substance B was 652, Thi 


s spectrum 


which showed a 


confirmed by the ammonia chemical ionisation mass spectra 
(Pig, 6) of substance B which gave peaks at m/z 670 (M+NH.) 


397 (sterol-H„OtH) and 274 (acid+NH. ) 


135^ (Chloroform-methanol) 


FEMS of the acid 








FIG *5 FD MA SS SPECTRUM OF SUBSTANCE -B 





40 (c.l, CHCl^) was 


molecular formul 


This compound was obtained as solid mass 
xvhich on crystallisation from benzene-methanol (80s 20 ) 
yielded a colourless solid m.p. 146^'. sharp peaks 
■ occurring in the IR spectrum at 3360 and 1640 cm~^ indie 
the presence of hydroxyl and carbonyl function in the 
molecule. However, HPLC analysis showed it to be a mixt 
of mainly four components. The electron impact mass 
spectrum shov/ed prominent molecular ion peaks at m/z 620 
648, 662 and 676 which was also observed in t-ho 


nisarion mass spectrum, hence the identity of the 
lecular ion peaks seems to be confirmed. However, since 
e mixture could not be resolved further studies were 

t. carried, out.'" 


ifli'iilf 




iiii 

lit 

f 1 ^ ^ '-f ^ ‘ 

1 f j . 1 :|; t. I 'S- 1 ■$ iv 'i .| i ' J 









ated crystallisation from methanol* m.p. 296-98 , 

- 43*^ (pyridine) . Elemental analysis corresponded 
I molecular formula C_c.H,nO£:* Peaks at 3400; and 1020 


sterols 


These two tests considered together lea to tr 
that this conpound is a steroidal glycoside, 
found to be identical with jS -sitosterol • 
(10) by comparison of itsIR* co-TLC and mix ei 
point determination with an authentic sample 


Substance^* Crystallised from etnanoi as coxovix 
shining needles, m.p. 166-67®. It was sparingly soluble 
in ethanol and methanol. It was analysed for 
The IR spectrum (Pig.7) displayed a broad peak at 3420 
and a Sharp peak at 1080 cm"^ indicative of the presence 
of hydroxyl function. The FD mass spectrum <Fig.8) 
showed molecular ion peak at m/z 183 The presence 

of peaks at m/z 61, 91 etc suggested it to be a sugar 
derivative. It failed to decolorise Fehling's solution 
sugi^estih^ ii ih ^ non— reducing sugar. Acetylation 
of substance P furnished a hexaacetate^^^ as confirmed by 
mass spectrometry m/z 434(M )# m.p. 120 • Its IR 
spectrum (Fig. 9) showed the absence of hydroxyl ftinction 













a conjugated double bond. The stretching vibration at 

-1 . . . 

1120 cm indicated the presence of an ether linkage 
(Ar-O-C). 

The UV spectrum (Fig, 12) exhibited absorption 

maxima at 267, 296 and 336 nm, VJhen aluminium chloride 

was added each of these absorptions split into two 
113 

distinct peaks , Band I underwent a bathochromic shift 

to give the pair of bands at 384 and 348 nra, whilst band II 

moved to 301 and 274 nm. There was no change in the X max 

when a few drops of concentrated HCl was added to the 

above solution. The bathochromic shift of Band I (in MeOH) 

to Band la (in AlCl^/HCl) is of 38 nm. The above data 

showed the absence of vicinal hydroxy group. The 

bathochromic shift with AlCl^ could be attributed due to 

114 

the presence of C-5 hydroxy group , There was a 
bathochromic shift of about 7 nm in the A max of Band II 
on addition of fused sodium acetate suggesting the presence 
of a free hydroxyl group at C-7 , A 56 nm bathochromic shift 
in band I in presence of sodium methoxide v;as due to free 

<t' 

hydroxyl group at C-4 , 

1 1 s 

The mass spectral fragmentation pattern (Pig, 13) 
of substance H showed RDA fragment ion at m/z 152 due to 
5, 7 -dihydroxyl ated ring A and another fragment ion at 
m/z 118 arising from 4*- hydroxylated ring B. Peaks were 
also observed at m/z 269, 242, 153, 124, 123 and 121 
(Scheme-1), It formed a triacetate with C 5 H 5 N/AC 2 O, when 
crystallised from methanol it separated as colourless silky 





aoNVisans ao wnaioaas 





needles/ m,p« 185—187 • Its IR spectrum exhibited an 

— 1 ' 

intense band due to acetyl carbonyl (1750 cm ) and was 
devoid of hydroxyl absorption. It was analysed for 
*^21^16*^8 supported by mass spectrometry m/z 

396 (m"* ) . The above spectroscopic data together with a 


ample led to the 


with an authentic 


Free sugars i The identity of free sugars were established 
by co-chromatography on Whatman paper No.l with known 


basis of identical Rf values with that of authentic 









s sp«Gtrr,l fragmentation of 
Apigenin 


1 + 


HO ,c-, ^0 / 




-'h 6 


^n/z ?.1Q 


-, h ; (m - !)■" 

m/K 26 9 


f 




RDA 


\ 

\ 

\ 





nv'z 118 




mmm 


c: C? THE CONSTITUENTS 


-a; c ; j r i n g mon soon 


tixb.iustJ •n:;lY oxtracted with ethanol (9554, 4x10 lit.) by 
cold rv. rcol atioii. The total ethanolic extract was 


distilled at 50 under reduced ore 


on cooling deposited an inorganic crystalline material 
which was filtered off. It was identified as potassium 


extractive (350 g) was successively fractionated with 


(4x500 ml) and acetone (4x1 lit) 


On concentration, the follov/ing fractions were obtained 


1, Hexane soluble (225 g) 


2, Benzene soluble (3 


oluble (80 g) 


3. Acetone 


COLUMN CHROiiATOGRAPHY OF THE HEXANE FRACTION 


The dark green coloured hexane fraction was found to 
mixture of complex fatty materials, A part of it 
i) was subiected to gross fractionation on a column 


The elution was effected 


with hexane, benzene, ethyl acetate. 




Contained 
substance A 


14-17 Hexane* Benzene* 
(70*30) 


2? -26 Hexane: Benzene 
(30*70) 


27-34 Benzene 


Benzene* Ethyl acetate 
(5C:!S0) 


3cnzcn*i 


1 - 7 ? Acetones Ethanol 
(70*30) 


■;.';lrcted and combined 

arc serrmaricGd in T 

on th 

able-3 

Q basis of TLC and the 

m 

. 'f - . iolumn chi'.xnatog^ ' ■. 

hy of 

hexane fraction (80 a) 





.I'l;. r!,\i A 


Th<.' fractions 1-4 were mixed and the solvent 
r(.i;u-V'ri, The residue (2.0 g) was saponified with 

uni': pi^tassi'Jim hydroxide (7%) and by usual work up 
‘ f* '' A colourless product which was 


IJised from ethyl acetate (Substance A, 100 mg) 


Khr 

max 


2920, 2350, 1460, 1380 


El MS 


FI MS 


The fractions 5-10 were combined and after removal 
of the solvent gave the residue (2.25 g). Addition of 
acetone (10 rnl) furnished a colourless solid (140 mg) 
which v.^as found to be rich in substance B, PLC of this 
•cyar.*- -I on rsn .ci 1 i ca oel usina benzene-methanol (9sl) as 


developing system 


;;rom hex ane-benzeno 



2920^ 2870^ 1750 (C=0) 


1470, 1400, 1100, 90 


Eli IS 


CI'IS 


m/z 653 (M+H) 


iTi/z 670(M-I-KH,) 


PWlSi 


Substance B (20 mg) and methanolic sodium hydroxide 


t'las cooled, then extracted with chloroform ( 5 x 2 ml) and 


washed free of alkali* The chloroform layer ^^^as separated 


dried over anhydrous sodiurr sulphate and evaporated to 
afford l^-Kitosterol. It was crystallised from (chloroform- 


motJianol). M.p* 136 


layer on acidification and usual work up yielded palmitic 
acid. M.p. 62-63°. FDm,m/z 252 


yield a residue (3.5 g) . AdCition or acerone mx, 
•. , tance C (850 mg) which was recrystallised from 





c. ■; ':ri'.;‘-.nn-n’ct]ianol 


The compound was identi 


comparison with knov/n spec 


corabin 


iPC, tne solvent evaporated off. The residue (7.0 g) was 
washed v/ith ethyl acetate-benzene (70:30) mixture to 
yield a white solid of substance D (200 mg). M.p. 146°. 


KBr 

mm 


3350, 3240, 2920, 2860 


1540, 1550, 1480, 1120 


1080, 1030, 900, 870 and 


FIMS 


fUBSTAilCE Es 


(10 g) was crystallised from methanol to afford substance E 
(850 rng) , / 

The compound v;as identified as ^-sitosterol- 
t-D-glucosido on tlie basis of physico-chemical data. 


preparation of derivative as reported in literature and 
comparison with the authentic, sample. 




y'-:.::-'2C:CE F: nannitol 




e rosloye (3*C ;i) was dissolved in ethanol 

charcoaled to furnish white crystalline 
(100 r-''l , Civstallised from ethanol- 


3420, 2940, 2880, 2320 


1200, 1085, 1020, 950 


ElKS 


Pound 


toalysis 


Compound F {20 mg) was dissolved in acetic anhydride 
and dry pyridine (1 ml each) . The reaction mixture was 
hGfitod on a steam bath for 4 hrs. The solvents were 
removed by heating under vacuum. The residue was taken 
up in chloroform (4x10 ml). The chloroform layer was 
Washed thoroughly with distilled water, dried over 

sulphate and the solvent removed. The 







rr:..;,, inc v;as crystallised from methanol to 


1730, 1450, 1375, 1220 


1030, 920, 910, 865 and 


EIMS 


CClsUlill CHROMATOGRAPHY OF THE ACETONE FRACTION 


The dark brown acetone soluble fraction was found 


to be a complex mixture on TLC, A part (70 g) of it was 
applied to a column of silica gel (450 g) in the form of 
alurry and eluted with benzene followed by ethyl acetate. 



:,i Column chromatography of acetone fraction (70 g) . 



E 1 r: an t 

Weight 

(g) 

Remarks 

:i -a 

: :: c n c 

0.27 

Mixture 


..r.u ::.r . 2t hy i acetate 
ia:j;20) 

4.1 

Contained 
substance G 

It'-; : 

i 3 c c : C tl ;y 1 acetate 
(60:40) 

5,2 

Complex 

mixture 

22-3-1 

BcnacnG; ttnyl acetate 
(40:60) 

8.5 

-do- 

35-i5 

Benzene: Ethiyl acetate 
(20:00) 

3.5 

Greenish 

material 

46—55 

Ethyl acetate 

10.7 

-do- 

56-64 

Etl'iyl acetate: Acetone 
(70:30) 

11.0 

Yellow complex 
mixture 

65-72 

Ethyl acetate: Acetone 
(50:50) 

6.3 

-do- 

73-80 

Acetone 

7.0 

-do- 

81-03 

Acetone: Ethanol 
(80:20) 

2.0 

Syrupy residue 

84-06 

Aqueous ethanol 

1.0 

Contained 
free sugars 


SUBSTAiJCE G: Apiqenin 

■ >: The fractions 5-15 after removal of the solvent 

gavo the residue i4»t g) which was found to he rich in 
substance G. PLC of this fraction on silica gel using 

ovnoc-n e-methanol (00:20) as developing system yielded 
sub.'> ranee G <50 rag). Crystallised from methanol. M.p. 343 



(llaOMe) 


{A1C1~) 


and 


(AlCl^AiCl) 

ma.Ohc) 

(NaDAc/H„BO~) 


ElMSi 


Found 


Analyslsi 


heated with dry pyridine 


Tho solvents were removed under vacuum. Tte resrau 
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Pound 


'■■ ' ■ ••'■^3 c:.nc:ntrat 0 d undar reduced 

:; u..' 'nxc', : d u;;.;crii '-..c’ p solution indicating the 

pTCtcnc.- c:<? ire* rodnring ougnrr;. rhe cc.nc-->nr.rutc was 
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spots wore visualised by aniline hydrogen phthalate. 

Tbis fraction was found to contain three spots having 
Identical Rf values with that of glucose, rhainnose and 
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